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(57) Abstract: 

PROBLEM . TO BE SOLVED: To provide a magnetic 
recording medium which is capable of realizing to reduce 
costs and has high coercive force even in a low 
composition ratio of Pt and moreover has a granular 
magnetic layer having a degree of freedom of 
characteristic control by a film-forming process. 

SOLUTION: Relating to a magnetic recording medium 
having at least a non magnetic base layer 2 and a 
magnetic layer 4 successively laminated, the magnetic 
layer 4 has ferromagnetic grains and a non magnetic 
grain boundary which surrounds the grains and a non 
magnetic intermediate layer 3 consisting of non magnetic 
oxide or nitride is formed between the non magnetic base 
layer 2 and the magnetic layer 4. As the oxide and the 
nitride are capable of forming a fine island-like film 
and this becomes seeds for fixing ferromagnetic grains 
and for growing of non magnetic grain boundary when the 
magnetic layer is film-formed, fine dispersion of the 
ferromagnetic grains is promoted, high coercive force 
can be held even in a low composition ratio of Pt and 
the magnetic recording medium having a low cost 
granular magnetic layer can be realized. A dispersed 



structure of the magnetic grains and the like can be 
controlled and magnetic characteristic and 
electromagnetic conversion characteristic can be 
controlled by controlling film-forming condition of the 
non magnetic intermediate layer. 

COPYRIGHT: (C)2000,JPO 



-6 

-3 
-2 



<mn*mftffj¥ (jp> 



02) & m 4# tt= ^ *g (A) 



(lDftfffflB&BiS^ 
#$§2000-322726 
(P2000- 322726A) 
(43)&KB ¥J5Eimi^24B (2000.11.24) 



<51)Inta.' 
G 1 1 B 5/66 
5/85 



F I 

Gl IB 5/66 
5/85 



5D0 0 6 
C 5D 1 1 2 



m&m$t m*mnm* ol e h) 



(2l)ffiH»^ 


WBVl 1-130741 


(71) A 


000005234 










(22) mm h 


¥-f&\ Hp 5 /3 12 B (1999. 5. 12) 




»si?;i[ia/ii«Tti)ii((5Efflja»f ra i#if 






(72)3651* 










»^7ll!SJII«rfiJI|fi«E:B3jZIffH IS 1 














(72)5891* 


sm w 








nrnmwmtnmummimm i # i 














(74)ft3!A 


100089945 



















(54) i&mozm m&fcumw, *re>m&itmMTims.m&iW 



(57) [H^J] 

^^©^Si:^[^^^Sai:«;5(DT-, ' Steffi 



J—3 
■2 
-1 



1: 

4: emu 



1 

wtmmtzmLxtc*), fMfflmmtwthmmm. 

m&m\$.cpr$mv>mmit. i zm&rfx^zh^ .10 
mummprsMfDmnt. mmi onm-efesri:* 

[ff*«4] »*«3SB«i©^Sa^^WCfeV%T, 

en im 5 ] i nmi ©i^-r n^-gac 

£|ffS3^l4&#©^^-T*&.5 3 ii 

tmnmmmmz&^x. m&mmiz^tnzm 

9U\mmm*. Cr, Co, Si, M, Ti, t 
a, Hf, Zr<D?*><D&te<£*>im<Djxm<DmiV&9 

m&m. 7 ] mm 1 73£@»#e b ©v vr*i*»-*K 
.iaasaatt&^-tsigSKJ*. copt^iccr, n 30 

m&m. 8 ] m&m. i nmm&m 70^-ra^-mz 
awes 9 ] n&m 1 75sawes 8 ©v vrstw*— jrc 

8B«©?B$C8BK«M^Cfcvvr, t^ftgf£i£#& 

&4$«fci-s«»aBfiB^ • ■ 40 
. m&m i o ] mmmmmc>mmg&<D_tiz# 



4fM2 000-322726 
2 

immi 1 2 ] it 1 1 izms.v>wmMmmfa<Dm 

m.1lmz&\,^X. m?M£J]'X<D*)'xmZl 5mTorr ^ 

[ff 1 3 ] if 1 2 tcf e*S©i^B£i«:©§g 
ig^iSiC^T, SufBiS^*X©^*Xffi« 2 0 75S4 0 
mTorr X$>Z>Z£ ZWflUt ir Sig^f aS8^fls©3££# 

[if 1 4 ] mam 1 72^11 9 ©^-rti^-^ 
izmfc?zm&9mmfo*mmLxti:z> z t iz&mt-t 

[0 0 0 1] 

mwoym-tz&ffiftm n>^-^©^ 
mzM-tz, 

[0002]. 

mRmtm&TWSvttii^tMmznx&t-,, &iz& 

[0 0 0 3] #M¥8-255342#^?glC« v WtSL 

±izimm, mm\m, imm^^zmmhtc^ 
400° cvA±(Dimm&*m^z\£\z&>)±T<»im& 
m&z&iz tit=mmm<Dm&m^ms.-mwLLx^ 
-=t^-wm (smm) ^m^-r^m^m^zt^ 
i&j xitzmzzttffflBznx^z. z.<m 
mmm^x\%^^^ymm^mmm-h<m^ 

^tl-5c USP5,679,473 (Cti, S i O2 ^©i? 

^b^'^An^tifecoN i p$-<ry b*m*<\ R FX 
a>v 9 v y sfzn^ z\ tx\ mm&m.mm&e>mt 
mx^m z nxm * \zim u t=.m^w-D ?^-n.^- 
mm*fcf&htdimz%z>z\}iitx^ mimfit.i& 
;jxjtzmixgz>z\iitfffl7jk2tix\<^o 

[0 0 0 4] 3©d;o*;y7-a7-Mt 

i¥m,<D&^mmm-*mmmzmt\st=.m&x& 

^s©r% '(gy-fx^^fe.tvs*©^^^^^ 

^T-^t--5 ^ h \z j: y c r #c o xmm&fr t>mm t 
z>z.txftmzffimu mmL^oimmmsmm^ 
{BM^-ttrvx*^ v^-^-mmom&it, ism 
m£Lx$ffi$m¥&m<Mmzm^zt~8>\z. s^©c 



3 

mmmtz ztwcr 0+ft&mtiT<Dtz#>iz ! $m^ 

USP5,679,473 WfjMfc&LT*©^^ 
[0 0 0.5] 

v^-^ -w&m *mir &msM mmmz$> o t 14, 

■ [o o o 6j © 7^-^-wm*m?&mmm 
m&im; 4 xit zmixgz %>©©, mM®^ft 

679,473 ©S^Tfc. 2400 O eg^©£a&£r£ 
£#>{C=fc, llM^%%»©Kffi&Pt 

mLmm\m^mkt>im^tix^z>z.£\zm&z> 20 
[ooo7]© ^-=L^-m^m\%tomm 

©c o c r*^fe«sis»Tfii. mmmmt^zfmzfn 
m-&m&vbmmgmzm$mmt.tfmmm 30 

[0 0 0 8] -g-3T\ ±BB«raaa»Cifi». 
[0009] 

iz. }m&<Dfflt®xi*mmfi^tezmffii#r<mtf 
[ooio] ?mfflzieft&ffiM\wmmtm'?zi& 

lute im\&y^(D±\z$m)&(Dmm%\tmmi^ ." 



#gg2 0 0 0-3 2 2 7 2 6 
4 

©©***»£ fc*©T, f'y-^ -mtm^omom. 

[ooii] zm&nmtmxit^tm^te&mtp 
miM^mmnzjm-t&izit. mmzm<?z>z£tf 

£^fttemmtfim.ii *u& w a* u < « 1 t&s 1 b 

M*b<tt2 75M5nmi: -r-g.il, 3000O e3ig|©lt^fi^ 
[0 0 12] 3.3.T*, #H&l4M©Jft^^ti¥Mm«9- 

Jfl-5 %<D am*. jW. IHKffiKISUbfiJtSSi: LT© 

iwbttxtiSftwt*, mmiz^tn^mm&^<D% 

[0 0 1 3] ^ffi»(C-g-**lS«tt!|S#t LTtt. C 
r, Co, Si, Al, Ti, Ta, Hf, Zr©e>t> 

©4>&< l a©^©^ffc#xtt^c#^6^*3 

LTli, CoPt^CCr, Ni, Ta©e>t.©^ 

[0014] miz, mmr?tm n lti*. c r x«c 

[0 0 15] ±SB«lfiic©^fa#^©iSt^jS £ LT 
14. *BuMJtI^^©^^14»*:©J:{C#N^f4T«SSS: 

^-rsx^i:, *mm&Tm§o)Bzmm.(DMt 
m<D±izmmtzm-tz>%imLtzti*:m u estgHg 

[0 0 16] *^tc^s^fS^»©SSt^ 



(4) 

5 

£, Arxx izmmxizmkiix l nm£txx& 

«£*J Ht#ft&ffil£#i: fe#**«fflf «K0W-*Xgi: 

4: zimt-tz. z.com&xx<D#xmt. lt 

ttl 5 mTorr J&LtTN&ftfi. IMfcftX»d®fb*feWgc3fefC 

075S4 OmTorrT'&JUiV ifffi$8fc&jW&*lS. 10 
[0 0 17] 

imtt±m& (mo i©±c *awtT«!»2, 
[ooi8] (nsg^ji) mmmtti (mo iz.lt 20 

. Xrty*SSKl*»C*AU Ar#;*E5mTorr TT% ft 
Cr|WP15nB®^BHrF««2S:«9a-tS. flCWtf, S • 
^•^/XEE20mTorr (DM&tfX ( A r +10%O 2 ) Wm% 
tpTC r # v^«y h fcJKJ&'ftXAy * J: y C r mm 
(Cr 2 O3 ) <D}mtt*ffiM3Zj&f8 l -tZ. fc^T\ 
R F*/t* «fc y A r #XJ± 5 mTorr TT% »[4 
JSSfiE©C o (C o C r 12 P 1 12) £ 3*1 Sr^H-T 
•5#NKffl5z#(Z)Crg&ft% (Cr 2 O3 ) £(tofflmt& 
9 : l<0^9-i9-fitttt»4S:?B)« 1 t« o #cwe»ffi 30 

mmm3<Dmm£*<nfflmo>MxB.zmmEg.L 

\tf&LT'$>& 0 

[0 0 19] Z\Z.T\ C rB&fb#lJi<&I£J¥ (run) fc«E». 
<Z>m&fjHc (Oe) £<D|»^£E|2tC^ 0 ZLODEIfr 40 
& W fej^ftJ: 3 fC C r Hfef b#Jf 3 Lfcjfro £ t 

% (mmnu) \z^TCrmmM^m<mm.Ltz.m 

±jbWl00O e t'fel>3Jl^fe, C r m\MM 3 CDM^ 
5: 1 3 nmOT(C|^-rs 2100O e RJiCD^S^*^ 
ffigtfmm.1 OnnfCti, 3000Oe5gjg0Dfif 
^i7^f#^*lTWS 0 Jgtc, l^#275M5nnrei±, 

32oooegs«)e-^egi^jaK*^e)ns. zme>© 

KJPi6HT?ttlMK©C r $tfb%JS 3 #7£/?S;;*;riT^-5 3 50 



WH2000-3 22.72 6 
6 

[0 0 2 0] CraEfb«WS©IMIS:3raitCH3eU tiM 
j]Hc <Df$SmO>m&tfX (A r +10%O 2 ) ©#XJE 

fe##tt?&Ei3{c^-r. iofij:*;, cr 

mmimfeiZI&l&Ztm^tm, (1 0 mTorr -JETF) T' 

«. fiaK*i*2oopo elite rmmm&mmimb 

e>ftfcV*#. l 5 mTorr RJtT'liiif^^jbW^nS. 
EI3T'ttig^r**Xj!±$rMA4 0 mTorr *T'U^;tT& 

W„ M*b<«2 0M4 OmTorr T*&*UiK£®tfj 

[0021] (m&M2) jfeMtcfcwctt. BMfcft©# 
®tt*ISWI 3 t LT, C r BWb*XttS i StftftS:^ 
jgt20mTorr (DM^X (A r +10%O 2 ) WW^TC 

^-mm^iiLT. &ffimsMj&<DCo-£& ccoc 

r 12 P 1 12) fc»tt!|5z#OS i mm (S i 0 2 ) £ 

z.tu>w<D3kf&t$mmi tmmv&z, 
[00 22] crmmmkifs imtmm&sgm (n 

m) £Mtii<DffimjHc (Oe) tCDM&Zm* (C^ 
-3% 3<D0J:y, BMb«>Jl*«Cr|Wbft!liTf : bSilWb. 

-g>„ tv^fUB^&.l 3nmJ^TTfetl{4\- 2000OeR_h 
(D®mtJ-M%±>&&<, M&L<\&mm.l OnmT*, 3000 
Oeg|©W3^f,n5. ftfeS^ LV^IJgctt275 
S 5 nmT?3000 O e &LtCD tf- ^ ^^^7 3 1 

[0 0 2 3] Cr®Kti^M4lS iSKt#®i:?:itifUfe 

t&s. s im\Mm<Djjtfmkhtf?*T<Dmmi$mT' 
si gftf mm t *<d±<d v^-^ -mm 4 <z> 

#N»ffiB»S:?K«1-* S i'iWb*4:^ra-4Wt (S i O 

2 ) T*&£„ *m<DCTmmm<m&. mmiom 

^•{Cjt LT«l8*«W>^WSv ^ USSM 1 C r 

SW £ t0)±<D if^-a.'y -W&M 4 (ftimfflSffl- 

&m&*CTmc/fa£tm-->m.\CT2 o 3 > -ea& 
s„ 'titi, mmmt>^<n±cr> -=l ^-m\m 4 
©»f*BRz#®^^i: LTwrn^z z£fr*>. mm 
m^m^K^n^4¥mmmmm.£n-\z-t^ z. 

[0024] y^-n.^-mmAcDmmim 

£LT\%. C r SHfc** S i mtmtfr *) T'tt^ < , #E 
.0. A 1 , T i , T a, H f , Z rteZ&mmXltM 

im^MT&z. miss&sami, cocrPt^ 

(Wis CoPt^CCr, Ni, Ta©«(!D'M< 

t^iao^^^jDUfe^T-fe^^o im&Ttm 

2 i: LTli. MC r (Jyft. C r^T'^fll^^V^ ^ 



[0 0 2 5] 

mw&mm i>xtmwLt~£oiz. *mm& mm. 
Twa<D±izmmcnmtMximitm^&zmm 
tpmm zmmLxfr e>?<D±iz v^-=l ^ -mum 

[0026]® 'mm^mm^m^m^wim^m 

oawaififflMiWft £{s u 'pmsD p t mmt 

imxizmimfr e> r^mm^m nmm&i* turn 
•t&zniz&v. mm^nm^mmm^^mmx^ 
mmm^mmzmmzMWxmz. mz. wmo>m 
fmmzftfrTizi$mT*%z>fr8>. rn^tLx^^ 
^^^M^szit^T^s. mm^mm^mm-^i 3 
nmUTx&n& mmizmmit?, ^mmti^m^z. 

t#T'££ 0 Mt. U < it 1 75M 1 OnmT'fe^«^(cW 

So 

[002 7]© *m$\z&zMmmmk<DW&5m 
it. immfon^zim&ymstMmtzjMt.. 



(5) ^i2000-3 22726 

8 

a r xxizmmxitmmxxzm&Ltcm&xxwmn, 
±izmmxi*mimfrb&zkmLz&&*z>im. 

iSttZ£.*:imt."r&. Z.<&B&iS*Q>1SxBilll,X\± 

1 5mTorr fiiLtT?&*Ui. IWb«(Xl*Sffcft*^c3£»C^ 

ftm.4 OraTorr T*&*U£ SiBMfl&n*. 

io mmcmmmm' ■■ 

■ . " nun *^©^s^^tc#^^faas^(7)©«^P 

[EI 2] ^S6WllCfel-t*Cr|Wfc«Wi©fflW (nm) £ 
##©fi8Jfc&Hc (Oe) £:CDW&&arf^7T*& 
^° 

CEI3] 1 (Cfcwr, Crgffb^lM©Mff&3nin 

fCBJfeU fi^TjHc ©J$KB3f©a&£#;*. (A r +10% 

0 2 ) 0^£E«##e*y77T'fe5. 

[Ei4 ] ^609 2 (cfet+s c r mmmjktf s i mm 

20 JfOffiJP (nm) fc#ft©flBfifc&Hc (Oe) £(DWm* 

i 

2 
3 
4 
5 
6 



■mmMft (mm 
-mmnm 
-mmommxm 

-mmmm. 



[Ell] 



CEI 2] 



-6 

-5 



•3 
2 
~1 



[H3] 



I: #ait»t* 

* atts 

«: mtt-amm 




J 2 



5 10 15 



20 




30 40 50 



(6) 



4#gg2 000-322726 



4000 
° 3000 
§ 2000 



1000 









1 








k- 1 


1 


>- H > 



0' 2 5 



,o" 15 



20 



BHtBllJgffl® (nm) 



(72)|gBJ# ABU 

#^/n«;iiiiiSri5;iiiitKffliatrH i # i ^> 

F#-A(##) 5D006 BB01 BB07 CA03 CB04 DA06 
FA09 

5D112 AA02 AA03 AA05 BA03 BB05 
BD04 FA04 FB08 



